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MV Converter Applications
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Opportunity and Technical Innovation

·Back-to-back MV AC conversion today entails 60 Hz transformers 
down to 480-600 Vac then power electronic conversion (system is 
heavy and expensive)

·3ÔÁÎÄÁÒÄÓ ÆÏÒ ȰÇÒÉÄ ÃÏÎÎÅÃÔÏÒÓȱ ÁÒÅ ÎÏÔ ×ÅÌÌ ÄÅÆÉÎÅÄ

·Grid operation on radial feeders is limited, particularly in regions 
with high-levels of DERs, resulting in hesitation to install more 
DER and limited flexibility

·MV power electronics are difficult to test presently



Grid Application Development, Testbed, and Analysis for 
MV SiC

Funding provided by DOE Advanced Materials 
and Manufacturing Technology office
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Back-to-back Converter Development

10kV SiC Devices
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Converter Development

Auxiliary power 
supply

Bus Bar Assemblies



Three phase Converter pictures ς Developed by academic 
partners

Ohio State MMC converter
330kVA @ 4160V AC

Florida State MMC converter
330kVA @ 4160V AC



Full converter 
testing 

Human Machine Interface

Central DSP controller

Local controller 1

½ B2B - 
1

½ B2B - 
2

Grid
Simulator 

2

Grid
Simulator 

1

Local controller 2

OPAL-RT
Analog 
outputs

OPAL-RT
Analog 
outputs

Sensor measurements, gating 
signals, protection signals 

through fiber cable

Report selected Sensor 
measurements, enable/disable, 

PQ commands through CAN

Enable/disable, PQ commands

Scaled 3 phase sinusoidal voltage 
waveform -

Ability to vary V,f ς Sent via Fiber

Scaled 3 phase sinusoidal voltage 
waveform -

Ability to vary V,f ς Sent via Fiber

Instantaneous scaled 3 phase 
sinusoidal voltage waveform -

Analog signal

Instantaneous scaled 3 phase 
sinusoidal voltage waveform -

Analog signal

480 Y: 4160 ɲ
500kVA X-er 

4160 ɲ Υ 480 Y 
500kVA X-er 540kVA 

2 x RS270 

540kVA 
2 x RS270 

Fiber communication

GUI-DSP

CAN communication

Analog communication

Power connections

High Level Control Architecture

Å Full converter tested at Energy 
Systems Integrations Facility 
(ESIF) 

Å Validation of AC-AC converter 
@ 4160V AC

Å Verification of advanced grid 
converter controls 

Å Verify bidirectional operation 
of each ½ converter operation 
as a rectifier and an inverter
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Power Electronic Converter in a Real System

Control Implementation




